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m^m 3 ] if 1 xti 2 \zw^<Dmmm^^m.(^ 

ft ISS a iit^ ^ -6 66 CO C7) / \° ^ ;< - i57 
^^n*-:;^. ±fBRTL-vci-43i5T«_biElt3SSccD 

-s^i^covc (/N'-5"-v;u ■ HT) ^m^ 

±IB^tf7^- iS' CO ti:1$ ^ ^ X i7 -r § ;t ii) C7) I^HEt"- 

^x^^^z.t^mwiiir^wmmnmm(r>mt}^mf''^ 



:^7x^^^n^m^t'^^-yx^m\.xi^^zi^^mwL 
mi^^ 7 } mmM^mm'^n.wcr^t:i^\z>z^mu'T 

n.'T—'^'^—TsXh'^X. 

[mi^m 8 } mmM^mm(Dwm\z>z^^u^-^ 
±ie^ V c tmm x.x^^^^-^ (D^mm^^mt u 

-^^mmmoo-^^i^zj.-ji^^mmtr^z^iz ■ 
^m:^m\z:^^^x, 

±sE^i±m V c ■f)mm i.x^^^y'-^^'^Mmtvxu^ 

±'$&^fiSL^tir:L^'>7^>X^±$E7'-'i5^^-7.iZ^m 

•r^7T-y:ft^m^x\^^^ct^i}^mt'r^mm\M\^ 

[if 1 3 ] mm\simmm(ommz€^mtj^itm\y^ 
yjmx^-DX, 
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im^^ 1 5 ] mm^mmm^mmr^fttb\Z'Z^^ 

T, 

^ ^^m-f L - \ c ^-h^^f^^v c ^ 

±s£m CD V C ^ X 1^ CO ^ V C 75«*&J&^ L T I i -5 5=^- 
[0 0 0 1 ] 

mz^.y}. mz. iy7.v'h.^>^y':fi\:\znm-t^tL^ 
[0 0 0 2] 

«3j;ilfp<:ti;. >^a-tz.;/-tJ-;^j:fcDll^r<i:<^{@SiJ<DLS 

\ t\.x^mw-'f^y^±\zii^i^^nrzm. ^^yf^-f 

[0 0 0 3] tZ.^t^, gjfi, €^fc3lg§cOJ;0irgenf:fiJ 

^r^mM-^n^. iy7s7-i.:^>^-j-:rit(r)tL^\z\-x. m 



[0 0 0 5] ;i<D^t)Uzy7.'rA:t>^y'fit 

-?-cDJti^, ^mm'fuv^i::t\zmm^mm-^rz 

^<Dmitf)^'&^^nx^^^(ox. ^m^^mm±^(Dm.wc 

[0 0 0 6] 

^m<DWLmz^\^^xwLWc-^tiit':ray^<Do'^i^^%m 
^t\^^^(D^o\zwM, w.m-r'^uE<DWL%^^n 

uz)tzWjicox\ ^zfuy cn(D—U(DW:Mo:>^^%^\m 

-t^UE. ':fuy^^'y]y^iy:/Mzmm-r^^^t^X 
^T^cCi^o ^(r)rz^\z. >X7^ALS \ \zt^-t^f\mitu 
E(DS^m^n-^^-^6^mtz-tz.^ti^x^u^^:i6^nii\^ 

[0 0 0 7] ±Mmko:>Wi%\^^o^f^m^\z 
±mu^(DXou:/uy^^m^'^fznn\r^m\zm 
t:>^mzunnf>':^f'j^^mmr^:it^Bmt\^x0. 

•^nrzh<DX'$>0. mz. l'Z>(D^t^':>tzZ}7tl^X 
ffi ^ ^ n -5 ^ CO X - ^ <^ :7 1/ ^ -> y ; K I f I J ffi U -5 ^ t't 
^T^&i^bycm^Sg&SfficoiSifffix-^^-XRiXc 

n^^ijffi Lrzmmm^mm<Dmf:f3m^mm-r^ zt^ 

[0 0 0 8] 

tz ^ \z 'zmu X - ^ ^^mr ^m^(Dvcc7^7s^^m 
xtzf-^^-TsX^^x. jige^vc^^x^t*. m 
mmn^m^mm.t ^rzi^\z>zwfs.^u • kj^^u^jko 
T^-^^^Jirt-r^ft^lS-ffijf^vc • =17) 

♦ i^)^^vc;^?^^#^^3L.Tti^T^-^5';)^^-r 
[0 0 0 9] cntCcfco, yci'7Xi^rtco#vctr*& 

[0 0 10] ±fE^ 1 C0^^{H]?S^®(DI5fi-ffi5^-^$'^ 
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[0011] ±fE^ 1 <Dfdm(Dmm\B\^mm(Dnmm^ 

iH(Dmi<Dm,mt\^xm^n^—:fj^ ±bHrtl-vc 
\z^\r^x\t±^m^(D/^^^-^^m^t'r^^'A7z^ 

m^n^m^t^m^'^^izm^^^ti}^ttf^i.\^K 
[0 0 1 2] ^^m(Dm2cDmm^^mm(Dnmmy'- 
^^-7.\t. mm\Bi^mm^mfr^tiib\Z'Z^muy'- 

[0 0 13} Z.n\z^r). 7'-^^-XcoR?&^j:t=a7&« 

[0014} ^^mom 3 (Dmm\B\^mm<Dn^mmv'-' 
migss&^fi ^ <t^x-r ^ /c £^^?^f ti:^ ^I2ai:r ^ ^ 
[0 0 15} z.n\zxo. f±^u-\;utii5i.iT=b, vc 

COT, ^OTMJTiO^tic/^^gt, ^|jECO%^€ffii$tJ-r 
[0 0 16} *%WO^4C0^|gl5Jg&^®C0^tl-ffi7^- 

jLjxmm^n^mi^tiZ'^^-fx^mLxi^-^^. 
[0 0 17} cniCct 0, @]^^u^;i/T<z)/N— K'^xr 
• 'jy jL7W>mmi^^^^\muy}^m^izuio ^ i§ 

ft <7) @ ffij < b n ii b ;^c: X - 5' - X t!?^ f# e> n ^ c 

[0 0 18} ^^m(D^5(Dmm^^mm(Dmfm^- 
^^-Ts^t. mmm^^m^mfr^rci!f)\Z'Z^muf''' 

i)^^m\^xi^^^-^(Do%^m.(Dt^'^h^^^\t^m<D 
m^^nru^^m\.^.rmm7'~-y)v^m^x^^^. 
[00 19} cn\z^o. ^ >^-y 7., c^oy 



yf)^<r>i^m^m0,f)'^mm\zffUz):iiif}^-^m^zfji^, 
[0 0 2 0} 1 (ommm^mmonniriDf^ 

mm^^mmcDnmz'Z^^uy'-^^i^i^r^mik 

^^rzmm\3\nmm<Dmsf:bmx^'DX. ±^^vc^^^ 
mi^x^^i>y'-'i^ cD^mm^^mtvxu^-^ >7.^ 

[0 0 2 1}. ^c?):^ftt;j:o, ^^'mmzm^^x^fzo 
[0 0 2 2} ±fH^ 1 <T:>%mmnm.m,<Dm^:^mz^^^ 

h\Z^^^f^^^Li^m'^\.^^. 
[0 0 2 3} if.^^<D%2(r>wmi^^mo:>m\:h^ 

*&#fl-r§tt«vc (/n'-^y;u- 37) ^^-r^T^-^^ 
^'±mvQii^i^m\.x\i^^v'-^^%m\iX.xf^^-{y 

^ > X ^ _bfe 5^- ^ ^ - X jf?*}-r ^ X ^ y i ^ A 

[0 0 2 4} Z,(D-l5mz^K> . tt=mi^^;i/tC*5«/iT. ^ 

gp^t^f::ig^b^c-f y7.^y7.<r>^mmmzn.y). ?i] 
(0 0 2 5} 2|s:%qi(75^ 3 <T>mm^^m,<j^WL^-nm 
i&^?^-r^<±mvc (/N'-^A-^u- 3 7) i:, mmi^^ 

?^j:®jf^ u^jucDx"^ ^^i^fi-r ^ffijf^ V c i ^wr 

[0 0 2 6} :icO:^j*m:i9, »^Ifi]gS^®CDKcor6]± 
[0 0 2 7} 4 om^lHl?Sg®COtfttf:^fe 

L T I i ^ X- ^7.C0 ^ V C m TS I. i H J^I^ ^ t)-tt 
pTtg;^ci:SP5^ ^tfe # ttJ b T^^j: ^ P^lt^ ^ X X 

[0 0 2 8} c<^):^rj£t;:cl:0, fS:Btoi^^ti*3i.iT. ^ 

i'. ttiso^tilit:-^, •jy-xcD#tW{l:^ii«6Ti.i<c 

[0 0 2 9} :*:^'^(^^ 5 O^^tnlgS^ScOaftff;^^ 

x-^'^/N- h''^x7iy7 zlT i^\Z'^\<1;X'>^im' 
^®jf^VC (A*-5"y;U • 13 7) ^WT^x-^'^-X 
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[0 0 3 0] z(7):^mz^K). yc^mmvuf)^ibmY 
[0 0 3 1] ^mm(7^m e (Dmm]Bi^mm(Dnn:^m 

T L - V c tf}^^u^y c y 7.^ ^^-r^y"-^ 
(Dv c ^ "7 7.^\H(D^v c^^^mvri^^y'-':^ ^nm 

[0 0 3 2] C<D:^mz^Os ^VQ0'7 7.^n<r>VC 
[0 0 3 3] 

[^^CDIIJgCDf^^] (VC, VCDS, VCDBCDHf 
[0 0 3 4] 2^%^{C*5tt'5)VC (/N'-5^-^;i/ • 3 7) 

iti, IP (^tg7*D-y:^) t.\.\t\.\mmz^m^t\. 

'5;\*-^v;i/=i>3}^-^>h(i:UTC0" VC" 

y'-^^mrhCDt-r^. ^UT> VCDS Oi-^^- 
;U • 37 • 5='-tt''1' > • i^XT^A) <hti, ClcOVC^^iJffi 
UTi>XT-AL S I C0/\- K. 'J y h^mmitT^ fcts^ 
(Di^:^-fl^±i^^m-r^(Dt-r^o ^ft. VCDB (/N' 

• 37 • ^-^S'^-x) iti, vc^^ijfflbfc 
^ n- CO ;t s6 1 1 ffi 1/ i e» n -2) X - ^ - X m-r =6 o i: -r 

[0 0 3 5] (vcDsoimmm miit. i^^mco 

;^xA (VCDS) c01f^X^^j§:Mtr^-riHT^'5>„ 
[0 0 3 6] mHZir:rJ:o\Z. 

ST'^^VCDBl (VCx-37^-;^) ^, VCDB 
1 (7)^igft:/d:<t'^^T-9/te6cD$!)t0i^x^AT'^^VCD 
BMS2 (VCDB-7:^->^;<>h'>X7-A) .hfCcfcO 

[0 0 3 7] VCDBllCJi, VC(^^^fls:i:LTlSA 
e>nSVCi7^X^S'3i:, C(7)VCi!7^X3? 3^(^VC 
(75 M ^ ^ ^ -r ^ ;t 7 - ^ 7^ ^ ^ -V m ^ 4 i: 75^ ^ S 
nT(/i5» VC^:? ^X:^' 3 a:^TgEj!li^n'5x- 
rS7^^&ii?ij-r^A*-^r;i/ • 37T^)^tt<|^VC 5 ch, ®j 



^-^?^^§ifft-r*/N*-^^;U • 37T^-5RTL-VC 
7«h. ^VCOli^^^^-r^fc«6<^14^m^8i:75^# 

[0 0 3 8] ilCT, gJjf^itSl -I^CD.ttl^t-^UTy >' 

X. -^m\z\iti'y0ii:m\zni^xm^<omi^t^$>^o 

i'^<DmmzttLx. mwr^/'^^^-'^<ommti.e\z 

<mm-r^^y\z. i-DCDi±mvc\zm.xn^<Dmi¥ 

VC^. lOC0i!jf^VC{C7C^LT^t^<^RTL-VC$ 
f±«-lffiif^VC<hLT5^-^'^-;^^JtoT*5< 

[0 0 3 9] mtz. i4flgmig8<h«, 

mz$>^ R T U^;UTV\- H ^m^iyfzZ. ii:f)^$>n{-X. 

^<Df^^hmmms\zm^^/vx^< ^t^^x^^o 

[0 0 4 0] 7-^v^i7^-^'mm4\z\t. mmiz^n^ 
ti<Dvc^a'?^mr^fj^ii^^^z^<Dmmi}^'^^tix 
oi^o mxi,t$>^^7.i7^yy hK7:^7xmm'r^m'^ 
iz\t. y^n^m^T^^o-ty-^mj^iz^mmr^o:) 

^M'Jo$ij^^ (^;/-;K7)^Jiis^-^fi^R^ili<75/ti6<7)m'J) 

[0 0 4 1] — VCDBMS 2«, VCDB U::^ 

y.<D^^u^^nuyo i&gitc^, mrzu::27tvxm 

^-r^{5;6\ |!t#VC^#BBUTfT;^c:?^cfVC^^^U, 

^(Dvc<Dmm^^^vrzfo. vcF^^cox-iJ'iOiijp^ 
-^^n-Sc ^mt\t. a0u^)]^(Dvcxez)^^omm 

[0 0 4 2] mZkt. 2^IIS6fl^t|(7)VCDSJC*3tt^^ 

^mu^ji, ffijfPi."<;uRtXRTU^;ucoii'rnjz*5Vi 

T^>. leizti. ^^siE. mm, ^^o^jufictovcco^ 

X\t. ttl^VCT'^aSl, S 2 7^^^0:|iJ^n^c»9, ff 
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»lf^U^;i/Tti. ^tt«VCT$>^S 1. S2, s 

3Jl^Cvbfc@)f^VCTab-5>D 1, D2, DSt:;^^^^ 

1. D2. DSIC^^&f'&RTL-VC-e^^R 1. R 

2. R3i)^^^^ti^tth\Z. cne^^jS^T-SA 
CPU, ^^'JI?7Jj«^^K$nS. IP^O, cfc»3:Pr<i^ 

[0 0 4 3] ^^<Di^x^{t. i^^xmfjm:&m±mv 

[0 0 4 4} z<D^o\z. ^^m\zv c^umi^x^n 
^^m^^m\zmmt^^h\z^^. ^^^<omm:fuy^ 

'Aiz. m3it. mwzw^riyy.f'i^o^mnm^^m^i^ 
Lx^s-r^uy^^^mx^^o ipim^z^^^x. vc^ 
^7.^3 ^^mLx^^^y'-^^-x^^^m 1 0 {zmm 

1 0 , x-nu 1 1 ^xs^^-hu i 2 ^nm^^um 

®)f^Ml4,i:. RTL- VC^^^f^RT^ 1 5 .h^i 

[0 0 4 6] Ej4ti. VCi7^X^O^tg<^MCs5J^ 

f^VC2 7!l«-Jig:6«lJl«#«EL.. $e»lCTitiiJC0RTJglC 
43i^T«#fflif^VC 1/ Kf^VC2$l|3^-rs;^c8e)<:0^ 
n^'n^^CD RTL-VCla, RTL-VClb, R 
TL-VC2a, RTL -VC 2 b;)^'— ^Wfrt^??SE-r 

C \^t^nW^U\^^ Z th$>on^. El 4 t::^-r«3JT«, 

m^\/t" mn" ii^^o i-DotiiuvaztiL. mm^& 
mL:^mmyimmi^myc i tso. d^w) 

:::t\z^ >y.^>xvc^^fi^{.xmur^mm^^^t:> 

oT:feO, El4(wti, 0iJ<i:LTRTL-VCla, RT 
L-VClb. RTL-VC2a, RTL-VC2bH 



-r^mm^^^ty^tixi^^^, 
[0 0 4 7] m5\t. :$immmm\z:tin^^vc(Dmm. 

^^.rmx$>^. i±mm. mr^m, RTmuE(D^^m 

^uao^^uv'-^t. mm, mm (, mmmti) t^^ 

•riiim^^^i^'::>r^mvcua\zm-r^'j >^m^tu 
^±.Tm m^) mmt. vci^0Simz^mi.rcm-m 
(Dv c^^m-^tiTzv ctjiE\zmi-^m^mmt. 
m m^FmuE) {zm,r^y cmxnmr^m^'^^$>ri 

mxhtix^-^^. 

[0 0 4 8] {^m(Dumfmm ^eti, ^m<Dvc 
<K>^-^'BLnmmmio:>u%^^rwiX^^x. mm(r> 

9 h\.x^mvtLh^(r>^m(r>^mmmi<^mi)^^'^tix 

i^^-^K ^m(DtEmiz\t. Wi^T^m? --m9\zm^-r 

me{z^i^x\tm.m^mm\zr^rzisb\zm^^^m'r 

Jt^T, ^m(D\^^i.z-Di^xm.m-r^o 
[0 0 4 9] -i±mm- 

■r^m6^x$>i><Dx: itmmmo^nnfy'-^iz^t. 

uEom.^. $^^m^\z^t>i±i>rzisb(D^m^mji^<D 
m^. \'^n.^>htLx^^'hrix\.^^mmi±mi}^^ 

-Sp itmmWEy^Mt. FSM (t^t^jg^) . CFG 

{z2> ho—jiy o—^/yy) , DFG (y^—i^yu — 

^'yy) r^^x^m,^nxi^^i±mf^m (mx\tm) 
x$>^o M.i^muy^-'^y ha)mti.x\t. ^JAtiv 

HDL. SDL, LOTOS, C^C + + U^t^^z> h 
'<DXh^. m7\t. SDLt\^^vy7jr—^yhX^m^ 

[0 0 5 0] -W)^m- 

yy V0:z,7Ut\zm^riX\.^^. 

^t, ^^yn-^Ly-^^. OS^, /N-K-^xT, yyh 

0j^7<DmiByDfiiU^^^A,x^^^. m^^t. ya-ty 

-tfiOS ZL L/-'>3 >t^m.^^t:)-i^^m^\z 

^m't^zfa-ty'^ltS v> a r c, Pentium 
Uax. mmr^OSIitVNlX, Windowsfj:^ 

T, ^ffl-r-s/N- yyh^jirommysm^t 
IPC, PL lu^x^i-DX. zn^<Dm^uf^^^t:> 

-it^^mr^tn\z. 'Z^w^^mm^i^t^^^n^T^i^xio 

/\-K'^x7gf5titi, i±t^m\zt^LxMi^itLrzmm^ 
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fe-So Ve r i 1 ogHDL. VHDLU^<D/\- 

(0 0 5 1] mio\t, W}i¥m(D^m(D^.\zmm^ti^ 
mm^^'tmr$>^, (hw) vy 

^"^7x791 (SW) i:. CPU*«#^E-rSJti^tCJiCP 
U<t, cn^^J^S^Tajim^^ (Communica 
t i on) a:7J>^^iteUTl.i'2). ^^(Cct-:3T«\ iim^ 

[0 0 5 2} -RTM- 

)B^c^3^.^T^i, a-k-^xTSP (hw) cpuct, 

T^^U (MEM) <h, y^h'^xZSli (SW) . OSi: 

m:m.'^^x^^%^(D\zu-ox^^^. ^lt, a-h>^x 
ym'BLa'jyv^:r.7umx-^\z. :/^i^mt^ >:^^> 

y ^ ^ 7t - ^ (h L Tisa! ^ nr V i 5 ^ ^ ® co^^ 

[0 0 5 3] RT®[^C07-=^-7"5?^-\'W^«i:UT«. 

[0 0 5 4] sr. T'n-fe'yHt (CPU) mmtLx. 
mmiSLZjf^RTmx'mmr^mm^w^y'}\^:^^^^. c 
n\t:fn-ty^z:tizw^r^. ' 

[0 0 5 5} ;k{z. (I F) mmtLx. /^7.<Dm 

>^) t^^i>c ^n^«, yP-t«;/-9-^^/N-K':7x7 

^ ^ f -5 ;t «i) ^ -a S n T 1/ i ^ o 

[0 0 5 6] y'y.hij^\zm-r^mmtLx. v-xv^ 

-5, ^JAtfF u 1 1 S c ar\(D:^^Xhn\t. S i n 
i7s^^>^» . Sout (7«=\^-v>7'^ h) , Sc 

S J TAG«:ifffl-r^<7>T-^»nt^. §>li3^9^-^T A P =l 
-?-tl-?-*ncDZi7^5^X h-r^53^gl5"X h^fT;^j:^COT'^ 



j^^-^. • ^^zy=L-)V^<D^n\Z. "A981005 N 

[0 0 5 7] -^m^z^^-^^mmm- 
^mm\z^^^x. m^\z^^^^i^v ct^$>^m'^. ^lo 
}tmvc<o^m^mntmmx^-ttmQ(D^}:.%i\z^ 

n^uT, m4\z^r^^umm^m^\.ti^m5mx 

vc2tf)^i^^tz. m&(Di^^^m\z^t^o\z. 
vci, m'fvc2<Dm.m\t. ^tn^nn-j^yiftm 

RTgicti. mA\z^r^o\z. gbf^vcm 

^-r-SRTL-VC 1 a, RTL-VClb<h. ibf^V 
C2(C^rSRTL-VC2 aS:CXRTL-VC2 

[0 0 5 8] CCT\ 'l4t&ft^tCtS#?gccO/t^p<-i5'7&< 

¥®J^^^Tti;^j:< . ^:k7tm.m^.X'^-^n^z:h\zu 
^m\H(Dh^m.^^\t^^\^x. {±mmy.\'^m'^m\z^ 

[0 0 5 9} {wcx^B^mmvrz.WiWc'^monm) -a 
\z. ^lUm^\z^'rumml^^z^^umn^\z'D^^x 

[0 0 6 0] --oy.^yy.vco^^- 

yi^^mx^x^^hU^is^m^x^-DX. ^(D{^mm\t 
^f^ti^^^\^^\tm^x^'Dfzf3^rx\z'&mt'^nx^^^ 

odu 1 e 1" f^E) ^m.^hi.X^7.^f^m^^-^nx 

^ >x^>y.^^n^-r^m^iz\t. ^nfm 

yTsO^m^Zw^-r^OiZ. %modu 1 e 1" ^" 

channel" \z^mt'r^<OX$>^. 
[0 0 6 1 ] -^iiEx-^<^^M- 

E) o ^jAt^, ^1 2c^^^BiEx-^co^{a^I^-rcfce) 

" %mo d u 1 e" c h a n n e 1" iz^^it 
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[0 0 6 2] ~i§Lmmm<D^^- 

TL-vc {^^m) (Dmmm^^f^-^n^o rtm 

\Zs W}r^vc(D^mmmf}^^m6<D:^±m\zw:'r^^fj: 

mmn,ti\zmr^\^mmm^$>^. rut:>%. 

iy7.'rA(Dv'-^^'-7.^^m'r^m'^\Zit. ^ 6 CD^ 

' ±.m^zw^^n^m^mm^'^T:^<Dm^mm^miz^m 

[0 0 6 3] -^n^moy'-ts^omn- 
mis\t. ^mmmmov cDBus i\z^^ts:itizi5 

Tt/i^a5^^7.^^7 y^ST 1 ' ~ST 3 ' i:^^UTl/i 
-So ^fz. mi4\t. VCDBl (y'-^^-T.) (DM 

[0 0 6 4] m^^m\z7Piri^:^^M.h s i 

3(7)ST 1 ' H^-Tcte'tr^ i>7.7"AL S I g5t<{±^(l 
ig^T^tt^VC (A) ^VCDBl 

t^hms. :k\z. i^7.7-2^^^<Dmmzm'^-^-^^o\z 

^{±myC (B) , (C)^VCDBl (x-^^- 
X) 7&^bill^T'<S, T.v-y'fSTI' H^T^EP«^ 

'yyST2' . ST3' tr4iSl^Tt)I^1^T«>'5. *;^c, 
Eltl^TVCDBMS iVCf-d^^-Ts-^^^-V 

^mvC(DJ-%^:^-^^'&mt't^:it\Z^K>.'i> 

C^VCDBl {"T-^^-T.) (D^y7.^y7.%^\zm: 

mvx^< (i§ii4#m)o ccOcfc-^>{c-i' >7.^>7.v 
^ ^ i; e d i: ;^cc < wi] ffl -r S C 1 T ^ -5 , 

[0 0 6 5] m±<7)Mtt, f^f^^7!>^fT/J:^;ri:'bT^ 



[0 0 6 6] :k\Z. T.y-^y'fST 2'V\t.. T.y'y'fST 
\\Z:ii\rf^i^7.'TL.n.m<Dt^^. tti:^ ^n^fijf^V C CO 

c $>nti , ±fEj2:^^/j:tti^ V c (Dmrnrntz -^n^t-^ 

•h^f^f)-^^, ^ZX\ VCDB 1 (C^UTffljf^VC^^^ 
VCDB l^^bSji^VC^jiDrmT. TXizmmi. 

^w^m^\zmr^m^mm-r^ui:(Dmmhnrj, 

Z,<D^^X\-X, #ftf^VC (A' ) - (C ) ^1C7) 

tkmmmx^^-( y^^-yx.^xizmr^y'-i^'hMi^ 

^>-7.^>xm\zm:m-^ti^. ^ur, m.t^m\z. si^ 
\z^mt^z,^t^<^Wi^vciimm.r^f^^\r^^m^ 

[0 0 6 7] ccockpfc, yfWM^^nmr^:Lti\z 
[0 0 6 8] ■^mt^mmtvx^t., mx\t^^if^nx 

[0 0 6 9] Xt^u/T^ST 3T«, RTI^-NJUC 

^^i^mt^x^i^RThmn^nufon^o -tuto-^. 

7.v-yZfSr2X(D^mz^':>X^j^^ntzW}Y^VC^ 
n^-t^tzlsb\Z>Z^W^RT\^- V C (A" ) , 

(B" ) , (c" ) t^^tmu\^-^ri^. 

[0 0 7 0} -M^fl«}/j:T^'trX>^^- 
'Jk\z. 1211 5ti, VCDBC7)x-^7fil3t<h7i5'izXmtg 

ffijfl^VC 1-VC 5;&«^J5)t^nfc<i:-r*. 'b^^A/, {fi 

m^\Z't^Tz^\zm 1 5 tCfcliTttEl^^nT^iJ^j:^^. 

[0 0 7 1 ] ««j^tifflj{^vc 1 \zn\.. ^mmtmmz 
>:$'-7x'i';;tm-r-ss^" I F (X) " RaJta^^-f 

>i5'-7x'1';j^l;^-r^®5^" IF (Y) " ^, It^lt 

tSA" mm^\zmti>mmx$>o. " ^b" tii/:7iS7 

-VC 5 HOUiTtjf^ii-C^So 
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[0 0 7 2] dClT. Si 5C^-r7i7-feX:^^H43t/i 

[0 0 7 3] mi (c, itmm^mm\zm':S€. ^mtm 

mmmt^c m^^t. mi^vcuz^^^x. " mA" 

C:<7)giJ|^^>. K^X^UoM'^'^^tWt. V'-)VX 

[0 0 7 4] %2\z. -f>^-7x-f7.. mmmmz.m 
•^n. mi^yci(D-(>^—yjL^:^<Dmm" if 

(Y) " , W3i^VC4<D^>^'-yjL^7.(Dmm" I F 

(V) " , mi^vcso^y^-y^L^T^comm" I F 
(z) " ue^tktthi.x. ^>37-7x-rx7^-^;u 

7x<XC0^^" I F (Y) " , " I F (V) " RD:" 

I F (z) " ^mMizmm.x^^zt^^r, m?Lit. 

Kf^VC 1 \zmmXt^W C\tm^t^^O Z.ti^Z(D-f 

>^-yjL^7.±xitkm'r^ztiz<kr). ©I^vcitc 

[0 0 7 5] mm\z. ^m<Difny^^M^zmr^mm 
6 ^ ^af^ V c A> ^ ^ # ai b T ^7 P y ^ 7^- 

i^tk^mLxm.m^'-':fji^^i¥Wi't^u^. t-^'to 

^ttcD^x v^y^. Vk-^{ct>^'^m^%M.(D^m^E\zM 

-jf-^nx. if^-<y^^z^-ox\m,-^n^. 

[0 0 7 7] tz.tz\^. ■^•^{\L^}v-7s\zmt^mmt. 

[0 0 7 8] /<ci5. RTL-VC^^;j£-r-5P^{Ct^. fH| 

7x<Xx-y;k :J'P':/i:7x-7';i', ®ili5^'-7'>'U^t 
t'^f^figUT, S^14(^^x-7i7?^c<i:^?T?:f:e);ii:;!>^T 

;^j:^^nTimt^, R T [y^JUlZidi.^Xh'tommt'tCD 
^^^^•^-&^<DX\ RT[^^J\^X\tzn^^^6t>Xi^f^ 

[0 0 7 9] -ff^^mm- 



[0 0 8 0] Eil 6 (a) - (c) mmvC^^fS, 

mt^mmr^mx^^. giie (a) \z^-r<kv\z. 
i±mm, mrfm, rtm, ^ >7.^>7.RTm\^. 
-^nm^z. 2 1. 2 2, 2 3, 2 4 t^^o^nxm.^^!-^ 

tlX^^^h<Dfr^. -^VX. 2^(DVC^^7s^ 3 
1. 3 2t>^$>^h(Dt'r^o VC^yX^S HZ^\,^ 

T, i±mmi'Z\titny cx^^xtmuv. mipm\z{t 

-VCT^^XAA. XAB, XBA7&^?^&U. >X 
i57>y?.RT®tC^i-f >X^>XVCT^'6XAA 1, X 
ABl, XBAl, XBA2f}^^^LX^^^h(Dt'r 
-So VC^ 3 2 H:fe(/^T, tt^t® (It^{±^ V CT 

ab-SYT^^'^^SL, iii^®II^S®]f^VC-C^'5YC7!)t^?S 
RTStCtiRTL- VCTab-SYCD, YCE. Y 

CX$>^YCD1, YCEl. YCFl, YCF27&«# 

[0081] |g|16 (a) {C*5(/iT. (DtiX. Y^ht 

\z^rzuti:mvcxh^z^^^-r^^m^^i^. ©ti 

XB, YC^t)<hJC^fc/j:Slf^VCTa5^ZG<£:^^-r 

^^m^fj^^x^^^. 

[0 0 8 2] X, Y^7t\Z^t^Ui±mvCX^^Z^^ 
^r-SJ^^tcti, 1316 (b) \z^t<^y\z, xcot"- 

:$^a, ^^^^m-^tl. YCDy"-^ rf}^^m^rLX. Z<D 
"f-^Xh^^-^ a. r\t,^(D^^%\mt^iit^\Z 

ZOP^mty"-^ a, r, z tU^. 
[0 0 8 3] XB, YC^htiZ^^r:iUmi^VCXSb^ 
ZG^^f^-r^m-^lZltt. mWZ. XSCOy'-^^a' , 
^' ti^^m-^tl. Y C(D^~^ y ' f^^^-^nx. ZG 

[0 0 8 4] J!^±<7)#)iSttJ;«9. tt^VCTfe-SZi^ 
S!jf^VCT«»SZG<i::f&^e>?'«t'5fr/i:/^cCVCi7^7.^ 3 3 

TL-VC ^CO^MItrotiTfri^lB&f 

[0085] mi 7 (a) ~ (d) ^VCn<DM:W' 

muy'~^(Dm^7r^rmx^^. mxm±mycx$>^ 
x\z\t. ^(D^mxt. mm^iii.xm^n2 \t. ± 
'rmmn t vxjimz \iivc t)^u < y^<Dfi^mx$> i>m 
f^^j;#i£-r-&ffi>f^vcT^5.xA, xBt, m^m 

m, ^mmmtLxi^^mm^nu-Dx^^u^^':itf}^m 
ai^nri^s. ii:mvcx$^^Y\zhmm<^mmmii& 
^nxi'i^p -euT, mtc\z^0z^nrci±mvcx$>^ 
z\z{t. m^mn^i^x. (zfj^^f^^ntzTt^u-Dtc 
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m^mmt. ^^mnt. ^^mmt^^B^m^nx^^ 
^„ 

[0 0 8 6] -^mmm (ycc^yT^^p^) - 

CO 0 8 7} ill 8 (a) ~ (e) ti, ^^mm<D^m 
(Dmx$>^o mis (a) ttmm, ©jf^ 

^, RT®, -i y7.^>7.RTm\t. -ttl^'tim^Z. 2 
1, 2 2, 2 3, 2 4 ^l.ic»#^TlS8U$nTli'&=t)0 

\ti±mv cx$>^xt)^^^{.. mi^m\z\tmi¥ycx$> 

-5XB7&^?IfSU, RTm\Z\tRTL-VCX&^XBA 
ij^^^l^. y:^^>7.RTm\Z\t^ >7s^>7.V CX 

[0088] 1^18 (a) \Z^h^X. 0\tXi3^^X' -\ 

<D^mti^. y^(Dmm(DmY^w cxhi>xA\zmm'^^ 
y^cD^mcDmY^v cx^^x^\z^^^^-x.^m^<D 
[0 0 8 9] efe^t^, ^xv<D^mxnui:>n^. ^r, 

x<DT(iCCDP&)iJ;:S)SVC (XA, XB) ^Jfiffi-rs. 

A, XB) \zmm'^^7L^f3^^-h^^mi't^. u^. ± 
^(Dmm<Dwciz-:)^^x<Dmmt^pti.u<xh^^K 

[0 0 9 0] T^(Dmm(DVC (XA) {zm^^-^A^u 

i^m-^^zi/t, mis (b) (c^-r^c)ic, x^x' \z^ 

^-t^tthiZ, XA(D±iiL^m<DV C^Xfj^^X' \Z 

CO 0 9 1] ^Lx. 'ri^<D^m(^yc (xb) izm^ 
^■^pi^m^iz^^. Ell 8 (c) ic^-r<fcpji. x^ 
X' \z^mr^tt^\z. xB^xB' \z^mi^, X 
B' <D±itLmmo:>vc^x' izm^r^o dcot^, m 

1 8 (d) , (e) (I^-r^at3. X(7)x— i$^a, 

(X' ) -^^^f^^tl^tth^Z, XBOy'-^a' , 

Kf^VC (XB' ) i}^^j^Si-^n^. 
[0 0 9 2] p 1 9 (a) ti, Xt^i^X' ^(D^^fj^T 

u<r>mm<ovc (XA) \zum'k^^f^^^m'^(DXAn 
\zwM^n^^wmu'f-'^<om^7F^v. mi 9 cb) 
\t, X7&^«=,x' ^o:>^%tfi'T\tLO^m(r>v c (xb) t:: 

jg^ ^ A ^ ii ^ CD X B I r IS j2E $ n -6 0<J X - i?' 
[0 0 9 3] -^^^m (VCi'^X^ffl) - 

vccfz'7.5'm\z^^ii^^^9m.<D~m\z^^^x 



[0()9 4] EI2 0ti. VCi77:^^^K»r*5tt'5eS:^ffl 
S<^:Htt^-r^/i«6tDig|T^^, El 2 1 (a) - 

(e) ^■^^m\zi6^'^^^{tmvcp^(7)^^m^'f 
-^(om^^-^mx^^. m22 (a) - (c) ti, eic 

[0 0 9 5] EI2 OIC^-rJ:pfC. tt^®, Wi^M, R 

T®, -i'>XiS'>;^RT@ti, -e^i-e'niin, 21. 2 

2. 2 3, 2 4 tVi^##T^g»J^nTl<i*=foCD<J:-r 

-?-UT, VCi^^T,^^ 3 6 <i:, dOVC^^X^S 
6 H^-r^i^jt^^^^WT'SVC^^X^ 3 7 tzS^^^-S 
t>(7)iT^. VC^^y^:57 3 6(I*5liT. {±^m\Z\-X{t 
^VCTa5^X:^^#^b, ®b^^HtClii^f^VCT^)'5)X 
B75^??^EL. RT^trtiRTL-VCT$)'£>XBA75^?? 
^Eb, >XiS'>XRTMJC«<>7.r$'>XVCT^'5 
XBAl, XBA27&«?¥^EUT^iS=fea)t-r^, VCi? 
^X^3 7Hl*5lsT. ft1$l§f'«tt^$VC"e*)SZ7&«# 
«Eb, B(jf^^fC»^S?lf^VCTS&5XZG3C>*^^ELT«/i«. 
t)COi:-r^« 02OtC4Dl'iT, CP^SXi^^bX' ^CDgfi:^ 
7j>^'?R^M^CO^)aVCi7^X^3 7 j^CDtt^llVCT^^ 

z\zmm^^^^m'^<D^m^^\.. <2)\txf3-^i^x' ^ 

<D^m^Z\Z^^^^7.U\.^m'^(D^m^ir^\.X\.^^. 

CO 0 9 6] a^c^Hs, ^^Tco^niTffTU^bn^c 

vcDBtt'cottlUvctt. m^it^, TC/t^P^-^tCX 

ii^n^t^{tmyc (z) ^jfttH-r-s. x;{j^^, 
X' ^<D^^f)^. z\zmm^^xi>f3^^f}^^mir^. 

[0 0 9 7] r^^^tc^tt^^VC (Z) :f!i^J^@^^tt^*l 
E]2 oocDfc^Tct'^t;:. v c ^ ^7.^5^ 3 6 

^feC-^T, ^fj^^TcOX^X' Hac^-r-Sii: XA. 
XB£D±{ilJ&Mc7)VC^X' \Z^^r^. Mtz. V C 
^XrJ' 3 7 t'^BUT. Z^Z' Ira^^U, Z' cor^^TC 
^X' (ljt^T^» C<7)<h^, ±M^VC(Dy''-'^tm 

m-^n^t^. ■tx\zmni.tL^'^tw\^\zmMx^^<D 

[0 0 9 8] Wi^^(D^mvC (Z) TS^j^^S^S^tTU^i 
m2O(D0\ZyrCt^'D\Z. X^X' icefe^-'T 
Sttfetw, ZCOiI^^5nc(OVC$:X:6i^X' (lek^-r 

So 

CO 0 9 9] ^J;^(^. 1^2 2 (a) \Z^.r^O\Z. 
a, iT. XBCOt^— ^/^^a ' , Q' X. ZG£7)^— 5^ 
2 1 (a) - (c) \Z7f:t^o\ZU^X^^^. U^. * 

miz'z>\,^xm.mr^<Dx. mfiFV c\z'D^^x<Dm^<^m 

[0 10 0] :k\z. HK^^coitmyc (z) ^m^^^ 
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f)m22 (b) n^-rrt<d, ^izuo. ^ti\z-Dti 

(d) tz^f mrMtn^c iz' ) t-^oi^ 
T, }rfmmmL(Tyo%(j^ymmm'^zQ' .\zf^^. 
ti^tix' (6) ^m.'^mz\%. xfj^x' {zdk 

^^ntzZ^iih. Z (a, r) ifiZ' (a, t) (cefe^ 
$ nfc C t i: ;&«IBi!li ^ tlT Li -5 , 
[0 10 1] m^^fe(7)a:^vc (Z) 

ttT'ctl/^^^, X;6^eX' -\COaJc^{-J;oT, X' (D^f-' 
^tm22 (b) H7f^-rr,h<a. t^zU-dX^. Z(D 

(e) \Z^.r^O\Z. mcU{ti^VC (Z' ) t-*5ti 

T, ^WWIEtiOl-;^j:0. afe^1tffi{c:tiXz:?«x ' nefe^ 
[0 10 2] f^^. ±feVCF^(7)x-r$'^VCDBMS 

w.mmmz'^^vx^<:iti}^x^^. 

[0 10 3} 

@s^-:^;u;^j:^<&#i5T#'5fii3i<tu/iOT'. ^vc 
$ ^T-fcT^- ^iifijffl t ^ ie)T u ^ -> :r t'^tj 

m 1 ] .2^%^fD||^®?ggg{r^^»*>;^7^AL S I Wle\^(D 
tL^cn^^^y'^Ts^U (VCDS) (OmWL^i^^mz 

[E13} Ell {Z^Tf>7.7^A<7)«gg^^)'<&fe#mLT^ 

xzwcm-^mx^^. 

(US] :*:%^i^llSg?^^friDlt^6-VCOlifit^^.'r 

R t;^i4^&tt^ CO 1^ ^ ^ ^-r El T ^ ^ o 



[^9} i^^^<Dmmmz^v^^^jvv^:x.7mz^ 

[Ell 0} *%f^co^W^f;4ottSft{^®<7)=g|IiEOlS 

[gii 1] im^<omm^mz^\'i^'^'xm(o^u<o^. 

[012] *%qg(D^M?^^(r*5tt^RT®F^C0^r^<h 

-f >;^i$'>x«hcr)0iJ^^-rEIT?$>Sc 
[0 13] *^^(D||]^fl^,^f3*5it§VCDBMSHJ: 

[Ell 4} :^fgH^O^»^t-i5frt^VCDB (x-^^ 
[015] 2|c%E!gcO^M?^^fr43tt-5VCDB<D5'-75' 

^ii 1 7 ir 681^ <i: <^ <D«aj 0 T ^ . 

[016] imm(r>mmMmz^\'i^^^-^ c^^^-t 

[Ell 7} *%^cD^».^H:Btt'5ff^VC^^fi£-r 
[0 18] *l^^cO«Sfl^^(Z43tt^VCi7^X:$'I^T 

ft:$Hft^gr^.fc86co0Ti&^. 

[01 9] 2|s:%^C7)||J!lS?gfii(C43lt'5VC^^;^^[^T 

[E12 0} :$:%^cO||^gJ^^^^lI4^^t^VC^^;;^^57raT , 
<^ eJc^^MS CO ^MM ^ iJ^ -r CO El T ^ ^ o 

[EI2 1} ifmn<D%i{mmz^\-^^N<z^^7.^w^ ' 

[02 2] %^^(r>WMim\z^\-^^vco'y7<^W^ 

i7)3Jc^5as^<^^vciig(^x-37<75^{b<&^-r0T& 

[^^^coiJi^} 

1 VCDB (VCx-i57^-X) 

2 VCDBMS (VCx-i5'^-X y'^-->?-\') 

3 VC^^^X^ 

5 tt^VC 

6 ©f^VC 

7 RTL-VC 

1 0 T'-i^^^-I^^Jfefi© 

1 1 XllU 
1 2 

1 3 mm^ 
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1 4 
1 5 



RT^ 



31-37 C'y:^^ 



mi) 



17] 




PRCRSS PI; 

DCL Vin integer; 

DCL Vout integer : 
START: 

TASK Vin i»0,Voiit i=0; 

ourm Fl( ); 

NEXTSTATE SI; 
START Si; 

INPUT F2( ): 

NEXTSTATE 52; 

KNDSTATE; 
START S2; 

CNDPR0CES5 PI; 



int Sf 1 ( ) I 



switob (cond) ( 
case SI; 



RTL-VC 



Module HWUA. B,S}: 
input A, B; 
output S; 
reg S; 

always 9 (AarB) b«B'o 

S<=A+B: 
end 

endaodule 




II 0} 



111] 



HW 



(OS) 



(CPU) 



HW 




C PU 







Cotnunicat ion 
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13] 



10 





--14 


















RTJi 









12 Sbf^S 

i 



-»| mm V- 

\ 

13 



[|S15} 

f±«JBor»f^JSorRT« 



/' 

KTL-VCla RTL-VClb RTL-VC2a RTL-VC2b 



-fVAf^^i -fy^fyxi 'fy;^>yxi 



ex. r!" 9^J>'or'>'9T*«a-PCI'>* - 



II 8] 



(a) 



(2i)ti:«ija I 

(23) RT® 


























XBA 








XBAl XBA2 




~34 



(c) 




RT;g 



-tfc«vc 



✓RTL-VCla 
^RTL-VClb 

^BTL-VC2a 

- 



(d) 



(e) 



32 0] 









(2i)tt«»a 




















2G — •'ZG' 


(23)RTS 


1 1 
XBA'« XBA 








\ 

36 


\ 

37 
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II 2} 



RTJB 









St 

1 


nodule ypodwleL (c Lk, res*t. datal, dsta2, Cflit) : 

input elk, reset; 

input [3:0] datai. <iat«2 ; 

output out: 

wire [3:0} d&ta3: 

gino<ltj3e2 countex^l (elk, roset, datAt. data3) ; 
SdnodiiloS counter.} (elk, rvsset, dataZ. oatl ; 
radmodulo 


oodul o channel (elk, reset, datal. dataZ. wx) : 

input elk, reset: 

input [3:0] data!. data2: 

output out; 

«lre [3:0} dataS: 

counter counter.l (elk, reset, datai, data3} ; 
counter «ouoter_2 (elk. reset, data2, out} ; 

ondnodu lo 


? 


iiKKlule janodule4: 
res elk, resei; 

oaraoetdr [3;0j datal=4' bOOOO; 
parameter [3:0] data2s4'bllll: 
wire out; 

ftmodulel cfaan.! (elk, resvt, dstal, dataZ. out) ; 
•ndaodule 


nodule test: 
reg clK, reset: 

paranietor [3:0] datal =4' bOOOO: 
paraaeter [3:0] dat«L2=4' bllli : 
wlra out: 

channel chan_l Cclk, reset, datal, dataZ, out) : 
endnodule 



STl 




C^l 3] 





— 















STl' 



ST2' 



• ST2 




ST3' 



ST3 



(r-#<bsictb) 



(23)RTjg 



^31 



XA XB. ^% 

/\ l \ ^ 

XAA XAB XDA \ 

XAAl XABl XBAl XBA2S 



33 



(a) 







1 


1 

YC 




/I \ 
YCD YCE YCF 

1 1 1 \ 
YCDl YCEl YCFl \CB2 


(2) 

^32 


->ZG 



(b) Ul 




(c) 





(15) 



2000-123061 



mi 4] 



























































m^¥m.^.mMy9-y^u. m 




(sin) 












f7' ^y^os,cpv,7^m:^ry9-7x^3^^f^9 




























(sin) 
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II 7) 



mi 91 



(a) 



mmm Ji>e«« «3ns« *4rts« astsg-itff 

X 21 0 XA,XB 0 Z 0 0 



(b) 



*8ii »«f« ±T««« **r«« escseitft 

Y 21 0 yc 0 Z 0 0 



(a)- 



XA 


J^«9« -hTIStJf« 

± T 5c it 
22 X XAMAB 0 0 


0 


0 




4^ nil 


-t T 5c 3fe 
22 X' XAA.XAB 0 0 


0 


X— X' 



(c) 



«IW JHfSfff JzTS«« 








± T 


jc 




2 21 0 ZG 


X,T 0 


X(B),T(y) 





(d) 















± T 






ZG 


22 Z 


XB.YC 


XCaO.YCV) 





(b) 



XB 


-t T 5c ft 
22 X XBA 0 ZG 




0 














Xfi' 


Jt T 5c 5fc 
22 X' XBA 0 ZG 






2} 
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<a) 



BtsfB ±TSf«;f« ^=«r«« efra^ffift 

Jt T 5c it 
X 21 OXA.XBOZO 0 



(b) 



*B)j jsm« ±TSffi« ii^fflrtfi ^t^fflffi afeaEwia 

X' 21 0 XA.XB 0 Z 0 X— X' 



(c) 











± T 


5c it 






Z 21 0 ZG 


X 0 


X{o) 





(d) ® 



«m« ±TBi»« iRi«« dcscmfs 

-k T 5c 5fe X-X' 
Z' 21 0 ZG' X' 0 Xt6) 2{«, T 













± T 




X— X' 


Z 21 


0 ZG 


X' 0 0 
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